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(57) Abstract: 

PURPOSE: An apparatus and a method for quickly 
initializing an echo removing unit using a circular 
convolution technique are provided to improve an 
initialization speed and thereby improve performance 
of the apparatus, by making a transmission signal 
and a coupling signal different from each other, and 
performing an initialization operation using only a 
real number signal through circular convolution. 

CONSTITUTION: A modulator modulates a symbol to 
be transmitted, using a carrier wave with the same 




frequency as that of a transmitter. An output from the modulator is converted to a transmittable analog 
signal via a signal process part(22), a digital-to-analog converter(23) and a low pass filter(24). The low 
pass filter(24) is an analog filter for removing an Image spectrum from the converted analog signal. A 
hybrid coupIer(25) sends the analog signal output from the low pass filter(24) to an opponent modem, and 
receives a signal via an echo path. A band pass filter(26) filters the signal received via the echo path in 
order to remove a part except for the spectrum of a signal band from the received signal. An analog-to- 
digital converter(27) converts the output of the band pass fllter(26) to a digital signal. 
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3^ (43) ISBOl^aT^aEg! 

HOC a/tM 
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(71) SSIS! Ql§& 

Algs^Ai Al£? ihSg d&^S am 333-807 

Als^gAI &»^SSg ej-SOH&M 12-106 

(72) SSJS 

Aig^SAt A)£;;t S3§ d&^s 2m 339-017 

(74) Djaie! 221391 

• ^ '. ■_ ■ 

JWeEeg?d(cin:ular convDlution)7iae Olgt^ S!tf«l715|°J BBF^ ^5ltHmi S Sa= V.342f g 
S gehSSSSHSe Oietf H^^SSMAI e!tfd=(echo signal)^ JaTISra 

^?|StSPI aOlCf. B Mdii^ S&dH CHdM ^4= ^(chrip)d. 

ettfsi:H:'i &ymm ssdsm ^tbshji a^shii. s^eim dSM oigsHJi 4:dEi^ 

^ CH^ 'it±Mm s oHJBf m^n sjifM ^oistLKif.. 

S3 

E IS sDisMdfi 9iy eeaf ss^5i^^2^ THsrsjej 

E 2s s &S01 5{sa e.»t.»«i?i3iM ^bi£.H ass uerh= ^«e. 

£ 3S £ 2°l e!tF»l7l7l 27IS^Sfig UEHfl^ 
PiafidSOia. £ 5£ ^4= S(chlrp)dfi#.UaUI= £3., 

£ 6s aej^foi s&itm s^di qi& Mse^s^^dWaie^ uehh^ £^, 

£ 7& seitfoi eeitfiu 2«3q^ 3^01 ™t^;«iia5a?da3je 42P7ige}'.uEHJi= es. 

28.:;.e«fia7l?l- ■ 30; ,. ,„■„: 

31-33 : UiOi 34^36 : »lfiaesist«a7r J 

40 : jpilJ4aO|^tg3| 

SBSi ^ 
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aO ^AatF>ll=. «IMEe^^i3(circul(ir conv«»lutlon)3|gS OlgoHfl SSdsS Bfeg"^ 
7l5fglB S SatW &*J- 3101 a. 

DIOIEma^ ^OIJE! 5IHI 2i= 3^" AfOIOflAI OIOIEIM i^H OISSKH 01 

g^S Q^21 ^H2f S^sra aOIE1#i!# Bj= tfl. SSSsfSs s«CH2! eg QOIEl 

^^^^3S(15AJ5B) a eeaj giSf^ 2i3(2-wlre)2| PhSWi^S (Local Loop)S ^s^q. m 

oiHEiE?ii£i (hybrid coupiBr)(iiAjiBm 2ga i^^wi^sef ^m^zm 4a-2^! 3 

Is 01-?= t^D. 01 §K]|ME|E91ia(nA,11B)IHlAl= Silie^i StHJI QI^OISOttiPLPJi 



311, 22h 



ae!^f(far echo). e}t.f( listener echo)eOI SQ. ESltf^ S^3tOI ^J5^^3 

01. aettfOlU eitf° 37l= ^sjoe s^£U S^XiaAI2f(round-triP delay)OI 




^SAIZKJI gfiSKN agHI S^AIZUDI SD1»= 9201 SD. DIM 9\tm RLS(Reajrsive 

Least S<ware)gSyf^. Old+3fE|(HieS(Discrete Fourier Transfomi; EFDSS. WI4r5(auto- 
correlation)g/Bmej ^?ia?IBM01 Wesaa. RLSSSS 4^g^a^ II&SL* §a|t 3 

4*eOI OH? SS; ii)FM^s Zf^otJA 4= 21= firaM IlSi4=S DSfS ^SSPIOO ^^[73 

SS^ eiofab. msiJi. m^n^ wi^^ oietr eitrss i?s&^^oi soi afseih ao. 

»?i^3(auti«»rrB»atlm)S.0|gSt. a}«2S ^gg ««AI=^SSfih »7I^SW«s dfiM Ah 
gSHO^tia. 

Di:7IAJ. =f7|p|. loj ^2^(cirajlar correlalian) ^{*7mom. petgEKDlrac 

deltam^^ ^. e9iaiii*l4=e LiEHflQ. 

^d^c 9121 IS SSIEI^ ;£:»|S}dH(p(n))M S^Sm, 4=^^= ettlgSg :7iS 

01 at.^ 30^71 Olgt^ S7|tHMAI^ aS-(polyphiiS8)d2af icwoOl JiOSJtf dS(DR^a2: M 

4.9B7.56aS:(1991. 1,22)2J 'MSr £IW? OWCaiffi' g5)§OI y El AhgSJOlWil SD. Cf^d 

^i4:dS^AI& 3^7IS-St.'-4i7KSl:i:^S0| ^gses, e2KH5?LH LH)I?I^M eitS^TlJItHI 
sjMHtaS 9l«sa§Ei(Phase-splitting f ilter)7F Ifltta. 01= gEiHJ ^feOI SjtfaTl?! 
«sM H?ll Stfs Dlfl^ aCf. 0|g SgtSh!?! 9ISK)1. iooBOi fllSt? d2= Ch^dSg 9S 

SKIl ^4^MS^ ^«.K^(HIAJ ^5*m SHUa 3 13f5h^7|SlS ai>:&;!>M S^a^ ^TaaSQ. 01 
d2= ^4=¥g2> Si4s¥^ AWIHI ^efeh^'^J Sl:i::?F El^ m^m ¥015H)) OISM DISI 

EisEi asiM gfl^i- aa. oi ds=.?7i:?h 2ls. ^^dsj- eit-'dssih ??is2J ssradt^ ^ 
sHHiAi^Ei L»g mm mm^m 4= aot. acuai^e&iioi^h l3 eitrs^g 4= 

sraff. «2f ®ai wi^s»tf4tM oietf ej«a:»i3i ^*:'ls^=. oa:d2# Afgir 2? 9l€^Me^ 

fOT^sssCT fl« asja ZflflpdHg A^ gaane^ ^sPh^si B!tf2 

sej ai^^gs aoi7K d2?5i2j sbh^hhi an eaoi aao. wi^s^ibmai^ m 

Ee^^d(crrcurdf eawDlut IqnM Sfil ^4dS AEM 

fff=7i 8i« ifSAis^ r4^ me -^^lihg^Bp wstwj aD. 
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(3) 

, SSK)1 

a %^2ei E'SSPI JWeefSa^i^ (circular convDlution)7iai OlgsJ Si^fJaiTI^ISj 

Bl#l7is}§a^, 9JtPifl7i:'iM ^bi«t a^os aoiAj, 9t*?si7i7i i7itn ssiiHM a 

>m 

£ & H gSOl SjgS eit?39l^7ie ^UltJ Saei2| :?S£a)lil. E 3S EE 221 B!tWI7|7l(2B) 

S. ZOOAi. B5:?l(2im 3^92^ ^DK^SJ SJ^iUM A^gS^01 3^9^^ ^MS ^2.t*a. S 

3E7I(21)°I SE»HI ^dl'l S gEie S >^SflEIB(22). D/AaS7|(23), Tgessajga (Low Pass 

fi^iafffadirtl pSs FI Uer; BPF)(26m SH3IME1=?1M£1(25)M WSH ^^dS dSM CHejsafgaH 





a. .0IElt.K6!tffll7l7l(28)S] £7ltHHI CHSB a 31 

a m/i. ^am a^s ejtfaTi^i sjskm fi^ ssdss! P,(n)d=# a^m. 4^4!^ a 

S^a= P,(n)iy=e| BltfSSCechQ poth)M TIS ^da= dSa^ StJfiPl Pb(n)dSM Dl 
a amtiQ. I'ISMS P.(n)2f Pt(n) MS ^2. 3 It^i+^M W?|^&(auto- 

correliition)&4is AmSFSlQ. OIBB. ^^S^^ i7lt^dS(P,(^)m W?l^5*SdO| ^?|Sj2! Sli 
7h aot tJa. naU. S S'SHJ ^AHMUHIAI^ OI ^{i±m *|gEFeg^ (circular convolution)®^ 

^mi om^ ^^^^ 2a ^i^^isia ^m±ti^om?i era aa 

i(»»>W4/»a(«)=«(w) 

Wese^^dOl Sli!:^ AIM dS* P,(n)]U Pt(n)0| SfliCfail 

2= a*f= AHaee^?d^«#^:'i *i«bai ^d^ s^ds p.(n)]iF 4=d^24 fe(n)dS7^ a 



■■tJl'.l 



9\Si MB. AlZf^^AdSl MlgOB^^dS ?I&4siiei!fi2| SSS SAIEiaS. R:(n)d 
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3 aS2| i^tt^s! 3S ^CMjgO. 

oh^ L7H2J 3?EI0il?114=e lgS^= OlOil^ 113^ 2301 SflSKIJ. §MSAI. t^S 




i^SQI S«4 Sl^n. PAROI 1.0QIOIAI JZSci^'S OSPg OISSKH OH dsSJ 

4^ 2i= SSOl 20. 

LSI ?SiIKs(n))°l ?I&4=^«c a3(sync)sJ•42^ SAm^ffl^tEIOl. DIM i7|tHyS(Pi(n)) 
S AJSoF» n ^§iD-(s(n))2J ^m^gSOl S(null)OI i|= ^HF^IOI ^^^5fHS OIEI&I ^iU^^mOII 

^ mWI eJtfdSCHI «!4?SMai i7iadS(P,(n))2J S(nulO ^ia4'^5CHlAJ S^EJOt SMg^ 

e^Knoise enhancement P fiSCT aOI i7ISJ«fe# »S^AI1! ^ aO. 

siS 3§«s STasraAi tjssj sa^e spi 9iskh. b ^^sj ^AioaM/dfe =? 

«a2| d«5{og S2VA|3|7raAJ dS^ZltHOilAI aiAI3IES tLK!>. iP|Sli!S(P.(n)» m 

SfflA^ aii 4aW[i.i nH,^ir-i]oi sa. oifw^g m^^^bai sisf= qisi&g ^ 
dslls symmn. ds^ztsi as aop^ 13 oi^ a§M stsw ai= o gt 

asol ^71^ SMsT^^i ^ ao. oi^jm irsAia i2iads(P,(n))a 3°i 

dS«(p.(n))5J Alif^ e&S £ 42> E 4= D?7I tr« /iSAI ^l&d2(P,(n))ah. 

321 6!S«(P;(n))e| AIZJ^ gSSS. ^dO| i7iadfi:(P,(n))0|il gdOl dS«dS(P-(n))g UB 

S@dSM AfSSKn fii«f«l^7l 
d£S fi^SSdS €7121 tm^M 

o. 

p ,(w)~Mn( '^^^ ) 

0171 Ad. dS2l ^710101. |ie^4=Sd22J 2§^4^DID. ^^4^ §dS^ 

SdSHI 2? S4£| Mas ?7|ge^2| dS2| ?i&;:^S5} ehMS^^P M2t2h 
(L-M)aSM SfS 2121 mm H 2101 ^ia4=^S e^Me^ ^SD\ EIHS. HSffll §4=013 





la^Qi^ooAd >^«9M@ztoi ^'st.^ ^^Aiii 4^ ac>. 

M2g L-fl.5S €§SH« ^4 SdSl B!4R«Pi7l a7l»dSCPi(n))S J|B|W 3# E SMAd 

M^OI ^3 Pi(n)dS2J a7|7h 3fIlJ47K SM Cni^4=7f OHzJ 3i«S fibl= BUS SSSHW 2J*e 

s« nasom. oiijTfl e^sAia p,(n)d22i '^i&^^mas &^^SM asJt^ u«3q^i&4^ 
»4:oio. nau. 01 sf m^&s ^ws dS7^ sjbsw di^oihs &7isj«^6fl s^m oi*! 

S S^. 1^7 adS2| PW§ ef 2.1SAd ?IS2| .EJ^dS S! ZiwOI MSJtT dS» HlfttKaOID. 
^.(^oSia^ 1121 dSaS! .fc(h)dS2| Aiaift SBS E.Sa so. 017IAI. ^flS P,(n)i>SflS 

SeitfOi 3f dim 2|tK ?1^S (phase-ml I f\ 3i:B^^mm 
i q^S^a^^S^^ ^HK^EOIS 9|##7|^^(Phase^Jcked top: ft^ 

AIODMAI aS!t^ dSM AJMSra " — — — — =■ ^ = 

S^iDSO. €^£7ltldSS 
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^ 62£ sAig ^ sia 

y(ny=p ^in'ffllhfiiny+hfin^coiiik- 1 )0+p)] fr= 1 .2,oW 

ra^lAI, h.(n)j2f h=(n)S 2^ 5e}^►3S«S2^ SS!tfaSSSO|01. e= tr^^lSSJ 512 

i§aaii^i*B esfiaf sajaw s&sjei 302^ gbi^fsj «^A^^^Dl 

A;<»)cos|J+A;:(»)co»t2e+P)=2/r^»)co»(e+p)cose 

2/» p( /») c<»(e-l-B)cosO 

— ■ =2 cos9 

A^n)cos(e+p) 

!HS5«0^hS 2^^37121 SCHStS^SMOl 32Da'20l2 dsSJ =^:7|7F 3B0^S?PI OlShgJK 

to. 

V.342S2J S^araMAJ. e!tfffl7l7l ^715} OISM Sg2g2f geSg^^°J iOaWSS Qiei ^gSKM 

™*Kli^^sm^g5^5D. S!S Qi^sw/d 2gag2^ gea^sofl v.343di and hso 




01 AH aS&S4iOfl 0101 2i= 9|^a2f(e)s OiaSKJI Se»tf2S(h,(n))2f ^7I9IiS(P)M ^ 
A.\<»)"«w»v<3,-Ap(«)cos(2e+p) 

a TS SBitfsj xisAii«]i OH^ sotAi effltia aeitfoi asxis s^m tHt.f wgEe^^dsatsi 
MAiaoro' 01 a^^^ia^loie ^mtmm^M^. a^ 4?7|hi A^|gE^5g?dl2^:?^ §flSH:^. 
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^i&4tS0IM SSt^ ^!£m SflS 4=^01 S0i?3D. 01^ OSHI lOlU ga. 

3 0 

o,oj >,tJA! lOHl UEM ^ AIS UVa, OgHI 4^«t^ 1121- 301 ^Ef4^S0l(Hl CH*^ 

5A^°](cosine)^tm ^ 4^ 2iCK 

-2/i^Sinc4^ 0-»-p)sm y 6 



3 8 
-2A^,(/i)sin{— 0+p)»m 



2 

w=^2/ip(w)sm( ^ ^ ^ +P)sui(-^>. *= 1,2^1 
/i^<«)=«»iv,„-Ai:(#i)cos{3e+p) 

*|2| ^SM QAI SElSe, eitfSITl^lM i7ISmt7l 9ISB S!» Set^fSJ aSAIZHHl OKf ilHSJ 

UE^ sQ ^s«e &7itx&^o\ ifi&m. ^. ^^iskjsm s^eh^i soa s!^ iissj ^7ie sjaa 
yi^imM^w^^r ?Lfaaa^ii3§^ eaitfiu aejtfoi sssawTa se^ ^^i^ 
Mfiadla^ ^isi zmim. oi^jg iis^^ph isaa. 4=d8^^ aeitrat aeitwi 2« 
jgjq &#HS 5^^ila^ alilrasi 4^s«fai ^h^sm. nan. ^a^^soisj *s2Wii . 

a 2t y(n)g S^tW. ^7li^^(30m A>T1S&71(Z7)2J ge5(y(n))§ p,(n)dS2| dSae! R:(n)i!S 
S^(y(n))S AIMmStHtime division iiHjltipleKing)»^lHI ma ^7ia^(ai)UI 3^2^ 

i^d5|(34- 36)MS CHgfl?!! SIS H)ii| (31-33)0)1 alO|E^e^ ^^«a n:(n)i!=M 

La JW^EJS^^da^+s tm. JW3E>5^^d7l(34~ffi)= 3i*12J D§2I ^^T^ Ma 2ts 

»= 1.2,0/- /n=0.1,2 



ffltK *Sfl(MnT*iT/3):WnT*i«T/3))S eit^ S 

ra$^7iBk Di^fflTa ^^^^ site Tze^sj ehsfss ^sa^f ^^zra 

IStB 



gJH^Sl^ 1999-0)4781 4 



gsCT to. 

B8^ SJt 




(1) ^WK>\ SSdSM DIEI gSS ^7|2| Q IdSS ?3^f= BM; 

(3) ^^453= Ja Bl 2dH2^ ^31 ^^dH^ ^±321 WgEe^^d (circular 

convolution) 3>+l ^tiSKM eSl^f S aS!tFSSg^S8J= 3 

(5) ^tt SItfSSOII CH*f *S»2F ?1&:^E0I ^SXIS ei«f»l717lg ^7ia*t= 
?! « 2dS(Mn))= OS SMM ^JIEIS B!tffli:'i7|2| ims 



P,(k)^ a^fe ds(P,(n))2) OI6^?E|01ie!S(0FT)O|DJ- 9|0ltf^EHHlS&g UEm 

Q. 

S^tr 3. a 25HHI SiOlAI, a (1) B?a°J S^fe :£?lshi!S:(Pi(n)m eS!tf2S2f SBltfS 

a«xixi SE« 3 oiei saa^ eitmiTiJieiriiie i^iswja. 

Sqi» 4. n 3I.KHI aOiAl. ^71 £:»iadS(p,(n)y£ DSSJ 4=4|g &a|SJS ^^KUSI A!4:dSS 
^703= e!tfa7l7l5l l^E £7imW^. 

0J7IAI. \, ^fe ^HlMM^gOia 

S^tf 5. a 4IHHI 21QIAI. ^7!^^ &7|5WS= 3 ^7|2F^S&U1W o^= Bltf3S2| SS^ig 

S^tr 6. fli feKH SiCHAI. i7|5MJfi= CH SSS blS(PAR)OI IS! ^^©3 

71 d22! SttfSI7i7|21 BtE i^lSfe^S. 

ily^Di. oiM^7i7F ds^2s S^H^^^ afia= dss. ds^ztsj as aol7^ 

g^tf 8. a BtfOfi 21CHA1. ^71 S7l5ld== lU^dfiSI ^i^i^H^g «th ^^a(chrip)dSa 
31g ^S2S Sfe SJtWI7i7l2J i&g sD\fi^. 

9. 391 8S.KHi aWAI. ^71 fi^ fidSS S ^7ISda:(P.(n))S OgSJ 4:4Jg S^^^E^ 

ag ^9 OS &i«f]a7i7i5i bvs £7i£ieHii. 

017IA1. dS2J ^?|Oia. ^i^S(dirip)d±2| ^ift4«€!g SSSS SSe^OIQ. 

g^tMo. n BiHHi 2101 Ad. ^71 «*\adfis a &7isfdS(P,(n))fe oesi :^=^g^^s^E« 

^..(By-COSC-J^; ) 

DI7IAI. LS dS2| ^710101. MS ^4:a(dirlp)d22|^Itt4sS^Jg SSSfe 2SB!4=0IQ, 
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S^«r 12. fli It^Ofl 2101 Ai. ^71 Xil (4) B7JI= /«gef2^?i?2l 

^S0|2) ^gSrS ^oQI. 01^ QMHJ 4^*1°^ g°JEI^ B!tf«13i:'l2J MB s.7mm^. 
h^n)co&p+hfin) cos(28^-p)=2/M«)cos(e+ p)cose 

2/» c< w) cos(0+p)cosO 

C =2cosd 

13. SI 12|.K)« 201 Al. JEfl (5) ^i&4=S0IH| «iSa(cose)m OIlSHfl SBf 




iSiMAi sgasaj gaaaoiiAj w SEStrsi ^m^^eoiai ms. m^oi □ ^si *S5^= 

g:?tr 16. fll 15*HKI aOIAI. ?ia4'aO|(HI 2jeH 9)^3321(6 )D| ^SSXIS, eS!tf(Wn)) S 

17.. 391 itHfli aoiAi. a (4) e7a=>aetF2i ffsjwaAizHJi so^Ai ^leas^^dsj 



3 3 

3 0 

A^«)cos(2«H-p)-*/n)c50S(«+p)— 2A^/T)8in(Ye+P)sin(y) 
3 3 

l-»-2cose 



3 € 
-2A^(«)sin(~ 8+p)sm --- 



s^t!- 18. n 17I.KW sioiAi. ^7ra (5) e7a= ^i&4ssoisi^ga# oigsHS ssit.^ 
soi^ 

SHa. ••:\ .. -v-- V-..:- ■ . 
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co/iv,^. ,,-<rwm- ^^,=^-2/1 siii ( < ^ ^ +p)sm(-|- ). *= 1 ,2.3 
A^»)e'^'-/f^^«)lcos(39+p)-/.«i»C3«4-p)l 

mm. 

23. e!tfsi^7i§ qiuit.^ ayn sioiai. 
*da^ dSM ggzr^Hs ssasH)! g^oi= A/oee^i; 

S^H[5^$d (circular cmvolutlQn)2| Sds ^Sah= ^?ltj^; 

^71 sPia^Hi ANaa^^^dsj ad33Kg s« ^ii}4:soi§ j?s»H3i. DIM #si 5B»tf s aef«f 
i»2r*j«itf3s*g*ie mm?i7m ^^t^mTim M^at ssj^tis vi^y^ arista 

AfljHei mia; a 

P,(k)= S^^= dS(Pi(n))Sl 01d*aiWa&([FT)0IH, IDfT= ^OId^EJ0ilS&# UEKH 
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284 
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BPF 
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Si 

tt 
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SB5 




100 
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